Toxicogenomic-based approaches represent a powerful tool for the identification of toxic pathways in vivo (Ellinger-Ziegelbauer et al. 2008; Fielden et al. 2007 ) and for gene signatures that predict carcinogenic events and tumor development (Schmidt et al. 2008; Cadenas et al. 2010; Petry et al. 2010) . The most successful studies in the field of Toxicology have thus far relied on in vivo exposure of laboratory animals. These studies have correctly predicted the carcinogenicity of compounds and whether they can be categorized as genotoxic or nongenotoxic carcinogens from gene expression alterations in liver tissue (Fielden et al. 2011; Ellinger-Ziegelbauer et al. 2008) . However, until today, systematic classification studies have only been performed in vivo. Cultivated hepatocytes have always been a well-accepted tool to study drug metabolism enzyme induction, cytotoxicity and signal transduction (Hewitt et al. 2007; Vinken et al. 2011; Bolt and Stewart 2010; Knobeloch et al. 2012; Meyer et al. 2011; Ilowski et al. 2010; Hoehme et al. 2010; Watanabe et al. 2011; Nakagawa et al. 2011; Drobná et al. 2010) . However, their use in toxicogenomics is still problematic (Godoy et al. 2010a, b; Schug et al. 2008) . When hepatocytes are isolated from the liver and brought into culture, they have a propensity to dedifferentiate displaying features of epithelial to mesenchymal transition (Godoy et al. 2009 (Godoy et al. , 2010a . This process also takes place in three-dimensional cell systems, such as the sandwich culture. This is especially apparent during the first 24 h in culture when a large number of genes are up-or downregulated as a consequence of cell isolation and culture conditions (Zellmer et al. 2010 ). Therefore, it should be critically evaluated whether test compound-induced gene expression alterations under conditions of an ''unstable background'' can be identified. Previous studies were rather discouraging. For example, Kienhuis et al. (2009) reported that there is almost no overlap between gene expression alterations induced by paracetamol in the livers of rats compared to cultivated hepatocytes. To systematically address the possible in vitro/in vivo discrepancy, Heise and colleagues (Heise et al. 2012 ) compared gene expression alterations induced by carcinogens in rat livers and in cultivated hepatocytes. They observed that expression alterations in genes associated with stress response, metabolism and DNA repair showed a significant in vivo/in vitro correlation (Heise et al. 2012) . In contrast, genes associated with proliferation did not lead to similar results in vivo and in vitro. One explanation may be that the in vitro hepatocyte system, in contrast to the in vivo liver, could not undergo replacement proliferation after killing of hepatocytes by the test compounds. Overall, the results (Heise et al. 2012 ) demonstrate the importance of studying the in vitro functions that are maintained and those that no longer work in an in vivo-like manner. In the future, it will be interesting to learn whether the genes that still show in vivo-like responses in culture offer a sufficient basis for toxicogenomic approaches in vitro. 
